MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

US 191 Slides - South of

Rig: CME 850

Boring 6754000-1

Sheet 1 of 4

Boring Location N 1,218,959.8 ft

Station: 77 + 76

Project: Mobridge Hammer: Auto Coordinates:  E 2,161,712.5 ft Offset: 117 ftL
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2549.5 ft
Date Date Drilling Location Elevation
Started: 6/23/09 Finished: 6/30/09 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: S. Johnson Abandonment Township Range
Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CCD
Depth 2 g - k= =
() | S & > & 3 3 Depth = = Remarks
Ele|g|g o e Material Description (f?) 9 o and
Elev. | 2| E| 8| ¢ 2 = Y gl 5 Other Tests
(fy 3|8 @ - =|d|2|¥| a
FILL, Sandy, Silty Fat CLAY with organic soil (CH), Hollow stem augers with
B T stiff to very stiff, moist, dark brown, [A-7]. finger bit.
| i X 85 3-5-9
19
| 5 X 70 5-8-9
2544.5 16|61(46|62
5 . X 70 6810 With gravel.
B 4 16|58(27|59
| 10 X?O 5-10-14
2539.5 18|68(29|47
i i —:—{ SILTSTONE, brown, very soft field hardness. "o
i ] X 70 9-17-20 [
B i T 17
| 15 | X 85 7-12-19  [oi
2534.5 - 19|62(29(49
i 7 X 70 9-19-25
B 4 17
| 20 _| X 70 8-13-17  [-—
2529.5 e 21
-] Xmo 6-11-17 [
N i e 21(78|33(85
i ] = CLAYSTONE, gray, very soft field hardness 240
| 25 | X?O 6-13-12 ' ' '
2524.5 19
i 7 X 70 4-9-12
B 4 20
| 30 _ X 60 5-9-9
2519.5 15
i T X 75 7-9-11
- - 24
35 0 Z-15-18
2514.5
W . During .
ater Level Observations z Drilling: 99.0 ft Remarks:
After

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:45 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

1 Drilling:

! After N




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

US 191 Slides -

South of

Rig: CME 850

Boring 6754000-1

Sheet 2 of 4

Boring Location N 1,218,959.8 ft

Station: 77 + 76

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:45 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

1 Drilling:

¥ D

Project: Mobridge Hammer: Auto Coordinates:  E 2,161,712.5 ft Offset: 117 ftL
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2549.5 ft
Date Date Drilling Location Elevation
Started: 6/23/09 Finished: 6/30/09 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: S. Johnson Abandonment Township Range
Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CCD
Depth 2 g - € >
() | S & > & 3 3 Depth = = Remarks
Sl2|12a o e Material Description (f?) 9 o and
Elev. | 2| E| 8| ¢ 2 = Y gl 5 Other Tests
(fy 3|8 @ - =dz|¥| a
[ ><] = 15
§ 7] X 80 8-12-15
B 4 18
| 40 _| X 75 8-9-14
2509.5 20|71(32|86
i 7 XWO 9-14-21
B 4 20
| 45 Xss 8-12-17
2504.5 19
i 7 X 80 8-11-15
B 4 22|96(35|93
Occasional waxy light gray to tan, bentonite lenses
B n and seams.
| 50 | Xss 7-12-15
2499.5 20
i 7 X 80 10-12-16
B 4 20
| 55 | XQO 7-11-13
2494.5 23
i 7 XWO 5-8-12
B 4 25
[ 60 | Xmo 6-9-12
2489.5 24
i 7 XWO 4-7-12
B 4 27
| 65 | Xmo 6-12-18
2484.5 24
i 7 X 95 7-11-15
B 4 24163(30|88
70 100 §-12-16
2479.5
W . During .
ater Level Observations z Drilling: 99.0 ft Remarks:
After




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 3 of 4

US 191 Slides - South of

Rig: CME 850 Boring Location

N 1,218,959.8 ft

Station: 77 + 76

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:45 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

Project: Mobridge Hammer: Auto Coordinates:  E 2,161,712.5 ft Offset: 117 ftL
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2549.5 ft
Date Date Drilling Location Elevation
Started: 6/23/09 Finished: 6/30/09 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: S. Johnson Abandonment Township Range
Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CCD
Depth 2 g - € >
() | S & > & 3 3 Depth = = Remarks
Slel2|a o ° Material Description f’: 9 o and
Elev. | 2| E| 8| ¢ 2 = (ft) Y gl 5 Other Tests
(fy 3|8 @ - =|d|2|¥| a
> = 24
X 100 4-7-10
25
X 100 4-8-11
27
X 100 4-7-11
25
X 100 8-13-17
23
100 4-9-13
28
100 4-6-9
47
100 12-20-26
18
- 96.0
SANDSTONE, light brown, moderately hard field
hardness. Occasional gypsum filled fractures.
VA
100 30 - 50/0.4ft 16
104.0 . N
CLAYSTONE, gray, soft to moderately hard field Switched to coring with HQ
2444.5
W . During .
ater Level Observations \VA Drilling: 99.0 ft Remarks:
After Aft
W Drilling ¥ Driling:




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 4 of 4

US 191 Slides - South of

Rig: CME 850

Boring Location N 1,218,959.8 ft

Station: 77 + 76

Project: Mobridge Hammer: Auto Coordinates:  E 2,161,712.5 ft Offset: 117 ftL
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | piameter: 8 in Datum: NADS83 Elevation: 2549.5 ft
Date Date Drilling Location Elevation
Started: 6/23/09 Finished: 6/30/09 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: S. Johnson Abandonment Township Range
Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CCD
Depth 2 g - € >
() | S & > & 3 3 Depth = = Remarks
Elg|gla © S Material Description f’: S T8 and
Elev. | &1 £ 3 g E § (ft) ol.lil8l & Other Tests
(fo) | Q2 o s|d|z|Y¥ a
100| 67 — hardness. Occasional interbedded siltstone layers. casing and surface set bit.
R 13 123 | UCS: 275 psi
[ 110 100| 60
[2439.5
i 12 126 | UCS: 360 psi
_’_ 115 90 | 58
&[2434.5 13 125| UCS: 271 psi
=
r SANDSTONE, light brown, moderately hard field | 117
ar hardness.
i CLAYSTONE, gray, soft to moderately hard field
gl 120 95|45 hardness. Occasional interbedded siltstone layers. 13 125 | UCS: 477 psi
S[2429.5 Bentonite layer at 118.9 ft.
(,‘L)’ R
w
8 -
g|
E_ 13 125 | UCS: 489 psi
2] 12 100[100
ol2424.5
3k
|
g 130 55|42
&[2419.5
o
g}
Y S . . 132.0 —
o Boring Depth: 132.0 ft, Elevation: 2417.5 ft =/ Installed Sl in boring.
o
w
2]
>
2
&
=
(O]
Z
e
@]
1]
w
(@]
8 :
E - Water Level Observations zg:“ﬂ‘% 99.0 ft Remarks:
= er Aft
S\ Drilling: v Drii;pu'




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 1 of 2

US 191 Slides - South of

Rig: CME 850

Boring Location N 1,216,412.3 ft

Station: 45 + 66

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:45 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

Project: Mobridge Hammer: Auto Coordinates:  E 2,159,754.4 ft Offset: 253 ft L
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | piameter: 8 in Datum: NADS83 Elevation: 2726 ft
Date Date Drilling Location Elevation
Started: 7/28/09 Finished: 7/28/09 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range

Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 14 - ADC
Depth 2 g - €

() | S & > & 3 § Depth = = Remarks

Elg|gla © S Material Description f’: S T8 and

Elev. | 2| E| 8| ¢ 2 = (ft) Y gl 5 Other Tests

(fy 3|8 @ - =|d|2|¥| a

S+ TOPSOIL, Silty Fat CLAY with sand and organic 08 Hollow stem augers with
- 7 V//)\ soil (CH), soft, moist, dark brown, [A-7]. f = finger bit.
= - / Sandy Fat CLAY with silt (CH), soft to stiff, moist,
| i / brown to gray, [A-7]. Occasional clayey sand
10 2-2-2 layers.

I / 21
| 5 65 2-2-3 /
2721.0 % 29|66(26|55
B O
R ] / 31|68(27|61
| 10 X 70 2-5-6 %
2716.0 / 27
R ] % 29
| 15 | X 80 1-3-4 /
2711.0 % 33
3 .
I / 28(71|27|53
| 20 _| X 65 1-4-5 %

2706.0 % 31
N | o G
R ] / 25|59(28|26
i ) A Sandy SHALE, gray, soft field hardness. Brown Iron 240
| 25 | Xmo 12- 37 - 50/0.4tt hdy ; 9 V'f oo

5701.0 staining on fracuters from 24 to 29.5 feet. 16
| 30 Xmo 24-40-40

2696.0 21|76(29|70
i 35 i 100 23-50/0.4tt Bentonite layer from 34 to 34.4 feet. 15

2691.0

W . During .
ater Level Observations zDrilIinq: 49.0 ft Remarks:
After Aft

1 Drilling: 48.5 ft. Augers In ! Drii;pu'




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

US 191 Slides - South of

Rig: CME 850

Boring 6754000-2

Sheet 2 of 2

Boring Location N 1,216,412.3 ft

Station: 45 + 66

Project: Mobridge Hammer: Auto Coordinates:  E 2,159,754 .4 ft Offset: 253 ft L
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | piameter: 8 in Datum: NADS83 Elevation: 2726 ft
Date Date Drilling Location Elevation
Started: 7/28/09 Finished: 7/28/09 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 14 - ADC
Depth 2 g - € >

() | S & > & 3 3 Depth = = Remarks

cle|2|a o ° Material Description f’: 9 o and

Elev. | 2| E| 8| ¢ 2 = (ft) Y gl 5 Other Tests

(fy 3|8 @ - =|d|2|¥| a
[ o | D<]100 47-50/0.3ft Wet seam at 39 to 39.1 feet. 14
[2686.0]
| 45 | XWO 30 - 44 - 50/0.2ft 18
2681.0
| 50 | 100 18 - 33 - 50/0.4ft 91
2676.0

Boring Depth: 50.4 ft, Elevation: 2675.6 ft \ 204 / Installed Sl in boring.
Water Level Observations A\VA g:“lr:‘% 49.0 ft Remarks:
After

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:45 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

1 Drilling: 48.5 ft. Augers In

After
! Drilling:




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Boring 6754000-3

Sheet 1 of 2

US 191 Slides - South of

Rig: CME 850

Boring Location N 1,219,530.4 ft

Station: 85 + 12

Project: Mobridge Hammer: Auto Coordinates:  E 2,162,180.9 ft Offset: 62 ft R
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2569.4 ft
Date Date Drilling Location Elevation
Started: 8/4/09 Finished: 8/4/09 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CDB
Depth 2 g - €
() | S & > & 3 § Depth = = Remarks
cle|2|a o ° Material Description f’: 9 o and
Elev. | 2| E| 8| ¢ 2 £ (ft) Y sl 5 Other Tests
(fy 3|8 @ - =|d|2|¥| a
50 3.9 L4 TOPSOIL, Clayey SAND with organic soil (SC), 05 Hollow stem augers with
B N f/;:}\ very soft, moist, dark brown, fine grained, rounded, 27 finger bit.
B i [A-T].
| | % Clayey SAND (SC), very loose to loose, moist,
X 65 4-4 / brown, fine grained, rounded, [A-7]. Clay
B b % component has high plasticity. 39
] 7
2564.4 AVA
B _ 100 2-2 / Wet.
% Occasional gravel consisting of shale clast. 26155|29|37
B i 2/ 25
| 10| %
2559.4 X ?/}
B i 60 3-3
% 27
i 7 X 70 2-3 %
B i / 25(57|28|46
| 15 | /
2554.4 X %
B i 55 2-2
% 30
R i / Gray. 30
| x| 7
2549.4 X %
B i 65 2-3
% 25|59(27|48
- B 4 22.0
Sandy SHALE, gray, very soft field hardness.
i 7 X 70 -22-20
B 4 18
2544.4 X
B i 75 -19-18
22
i ] Very soft layer from 27 to 28 feet.
| 30 |
2539.4| & <100 -50/0.4ft 17|71|23|75
35
2534.4
W . During .
ater Level Observations zDrilIinq: 5.4 ft Remarks:
After

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:45 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

1 Drilling:

¥ D




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

US 191 Slides - South of

Rig: CME 850

Boring 6754000-3

Sheet 2 of 2

Boring Location N 1,219,530.4 ft

Station: 85 + 12

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:45 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

Project: Mobridge Hammer: Auto Coordinates:  E 2,162,180.9 ft Offset: 62 ft R
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2569.4 ft
Date Date Drilling Location Elevation
Started: 8/4/09 Finished: 8/4/09 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CDB
Depth 2 g - € >
() | S & > & 3 3 Depth = = Remarks
Elg|gla © S Material Description (fg) S T8 and
Elev. | 2| E| 8| ¢ 2 = Y gl 5 Other Tests
(ft) 3|8 @ - =d|z|¥| a
| i 80 16-12-15
22
2529.4
| i X 100 14-21-38
20
| 45 |
2524.4 X
| | 100 10-20-41
15
i ] Medium Field Hardness from 47 to 48.5 feet.
2519.4 X
| | 100 5-8-11
27
2514.4
B | X 70 6-8-12
25
B _ Soft to medium field hardness.
60
2509.4| I ><|100 44-50/0.41t 21
oy 7 100 50/0.4ft 20
2504.4 : \ /
Boring Depth: 65.4 ft, Elevation: 2504.0 ft 654 Installed S! in boring.
Water Level Observations zg:“ﬂ‘% 5.4 ft Remarks:
After Aft
1 Drilling: !_Q;ii{nu'




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

US 191 Slides - South of

Rig: CME 850

Boring 6754000-8

Sheet 1 of 3

Boring Location N 1,218,783.6 ft

Station: 77 + 37

Project: Mobridge Hammer: Auto Coordinates:  E 2,161,896.3 ft Offset: 135 ft R
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | piameter: 8 in Datum: NADS83 Elevation: 2531 ft
Date Date Drilling Location Elevation
Started: 5/5/10 Finished: 5/6/10 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CCA
Depth 2 g - k= >
() | S & > & 3 3 Depth = = Remarks
cle|2|a o ° Material Description f’: 9 o and
Elev. | 2| E| 8| ¢ 2 £ (ft) Y sl 5 Other Tests
(fy 3|8 @ - =|d|2|¥| a
FILL, Sandy Fat CLAY with gravel (CH), soft to stiff, Hollow stem augers with
B T moist, brown to dark brown, [A-7]. finger bit.
i 7 X 25 5-7-7
R ] 19
— 5 —
2526.0 X
° i 25 4-3-4
19
i ) Fat CLAY with gravel (CH), medium stiff to stiff, 70
i 7 X 100 3.2-3 moist, brown to gray, [A-7].
R ] 29|62(29|81
) = 10 —
al2521.0 X
<l ] 100 2-3-3
E 30
6 - -
o
1 {X
3 100 2-2-4
-{ I 28(54|30|77
gl 15 |
S[2516.0
ol i X 100 2-3-4
Q 29
8 - -
&
=l 7 X 100 3-4-5
zL 4 29
. 20
ol2511.0 X
A B i 100 2-3-4
i 31
i T X 100 2-2-5 Clayey Sand lense at 22.8 feet.
é_ 4 30|65|33|68
=
&[2506.0 , , 255
gl - 100 4-5-8 Clayey GRAVEL with sand (GC), medium dense, " 142l67! 26| 32
. 1 moist to wet, brown, fine to coarse grained,
g subrounded, [A-2].
St i
ol 30 _|
E _2501‘0_ X 100 2-3-5 Fat CLAY with sand (CH), medium stiff, wet, gray, 303
£ [A-T]. 33
2t i
ol i
Z
e
(o] B -
m
wl 35
0 2496.0
E - Water Level Observations A\VA g:_'i“ir:‘%: 304 ft Remarks:
= er Aft
a4 Drilling: v Drii;pu'




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 2 of 3

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:45 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

_ US 191 Slides - South of Rig: CME 850 Boring Location N 1,218,783.6 ft Station: 77 + 37
Project: Mobridge Hammer: Auto Coordinates:  E 2,161,896.3 ft Offset: 135t R
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2531 ft
Date Date Drilling Location Elevation
Started: 5/5/10 Finished: 5/6/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CCA
Depth 2 g - €

() | S & > & 3 ? Depth = = Remarks
cle|2|a o ° Material Description f’: 9 o and
Elev. | 2| E| 8| ¢ 2 = (ft) Y gl 5 Other Tests
(fy 3|8 @ - =|d|2|¥| a
= 35.0
i i 80 9-14-18 CLAYSTONE, gray to dark gray, very soft field
hardness. 26
2491.0 100 4-9-14
- 7 e Bentonite layer from 40.7 to 41.8 feet. White to 4000746
B _ light gray, waxy, very soft field hardness.
i 7 XWO 4-6-7
| 45 |
2486.0 X
B 4 100 4-7-12
28
2481.0
- d Xmo 10-12-16 Soft field hardness.
24\73(29|97
2476.0 X 100 22 - 45- 50/0.3ft
B - = 18
2471.0| | ><|100 45.- 50/0.3ft 19
65
5466.0] Jl =<|100 50/0.4ft 21
70
2461.0
W . During .
ater Level Observations \VA Drilling: 30.1 ft Remarks:
After Al
1 Drilling: ! Q['e|r|pu'




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 3 of 3

US 191 Slides - South of

Rig: CME 850 Boring Location

N 1,218,783.6 ft

Station: 77 + 37

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:45 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

Project: Mobridge Hammer: Auto Coordinates:  E 2,161,896.3 ft Offset: 135 ft R
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2531 ft
Date Date Drilling Location Elevation
Started: 5/5/10 Finished: 5/6/10 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CCA
Depth 2 g - € >
() | S & > & 3 3 Depth = = Remarks
Sl2|12a o e Material Description (f?) 9 o and
Elev. | &1 £ 3 g E £ ol.lil8l & Other Tests
(fo) | Q2 o s|d|z|Y¥ a
T00 0041 = 20
75
5456.0] I =100 50/0.21t 21
| 80 |
2451.0] & =100 50/0.4ft 19
85
5445.01 @ =100 50/0.3ft 18
90
5441.0] B ==/100 50/0.3ft 22
L ==1100 50/0.3ft ; 95.0 |18
2436.0 SHALE, dark gray, thinly bedded, soft field
B N hardness.
a0 =10 50/0.2ft 24
2431.0 — Boring Depth: 100.2 ft, Elevation: 2430.8 ft \100.2/
Water Level Observations igﬁﬂﬂﬂ. 301 ft Remarks:
After

1 Drilling:

¥ D




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 1 of 2

US 191 Slides - South of

Rig: CME 850

Boring Location N 1,219,234.0 ft

Station: 81 + 08

2) MDT LOG OF BORING - MDT _REVISED 2009+(CPT _IMPORT).GDT - 1/31/11 13:46 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

Project: Mobridge Hammer: Auto Coordinates:  E 2,161,900.7 ft Offset: 121 ftL
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | piameter: 8 in Datum: NADS83 Elevation: 2539.4 ft
Date Date Drilling Location Elevation
Started: 6/2/10 Finished: 6/2/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: J. Neace Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CCA
Depth 2 g - k= >
() | S & > & 3 3 Depth = = Remarks
Sle|g|g o e Material Description (f?) 9 o and
Elev. | 2| E| 8| ¢ 2 = Y sl 5 Other Tests
(ft) 3|8 @ - s d|z|¥ a
FILL, Fat CLAY with sand (CH), stiff to very stiff, Hollow stem augers with
- 7 moist, brown, [A-7]. Trace of organics. finger bit.
i 7] X 80 2-5-7
| _ 21|71|33(85
L 5 p—
2534.4 X
| i 75 4-8-8
19
i 7 X 60 5-7-11
| _ 19|66|29|93
| 10 |
2529.4 X
| | 100 4-7-11
20
i 7 X 90 6-8-12
| _ 24|160|30(83
| 15| Fat CLAY (CH), medium stiff to stiff, moist, brown, 14.5
2524.4
X i X 70 4-3-4 (A-7].
25
2519.4 X
| i 80 2-4-4
23
2514.4 X
| i 100 3-4-5
31|75|32|96
| 30 _|
2509.4
| | X 100 3-6-7
25
35 /4
2504.4
Water Level Observations Z g::lllr:\% Not Encountered Remarks:
After Aft
1 Drilling: ! Drii;pu'




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 2 of 2

US 191 Slides - South of

Rig: CME 850

Boring Location N 1,219,234.0 ft

Station: 81 + 08

Project: Mobridge Hammer: Auto Coordinates: E 2,161,900.7 ft Offset: 121 ft L
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | piameter: 8 in Datum: NADS83 Elevation: 2539.4 ft
Date Date Drilling Location Elevation
Started: 6/2/10 Finished: 6/2/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: J. Neace Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CCA
Depth 2 g - € >
() | S & > & 3 3 Depth = = Remarks
Elg|gla © S Material Description f’: S T8 and
Elev. | 2| E| 8| ¢ 2 = (ft) Y gl 5 Other Tests
(fy 3|8 @ - =|d|2|¥| a
I/
B | 100 4-8-10 /
% 26
R - /A 39.0
0 == CLAYSTONE, gray, very soft field hardness. '
[2499.4] M <100 38 - 50/0 4t § 19/83|23| 90
©|2494.4 100 49 - 50/0.3ft 458 A5
B Boring Depth: 45.8 ft, Elevation: 2493.6 ft —
z
2
3
£
®
G
w
3
&
:
Q
@
$
5
Q
g
[@]
o
=
=
g
o
w
2]
>
2
&
=
0
=z
e
@]
1]
5
Q
S . During .
é - Water Level Observations zD;itllinq: Not Encountered Remarks:
er A
a4 Drilling: v Drii;pu'




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 1 of 1

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:46 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

_ US 191 Slides - South of Rig: CME 850 Boring Location N 1,219,054.0 ft Station: 80 + 22
Project: Mobridge Hammer: Auto Coordinates:  E 2,162,005.8 ft Offset: 69 ft R
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2543.6 ft
Date Date Drilling Location Elevation
Started: 6/8/10 Finished: 6/8/10 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: J. Neace Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CCA
Depth 2 g - €

() | S & > & 3 § Depth = = Remarks
cle|2|a o ° Material Description f’: 9 o and
Elev. | 2| E| 8| ¢ 2 £ (ft) Y sl 5 Other Tests
(fy 3|8 @ - =dz|¥| a
> 770 TOPSOIL, Fat CLAY with organic soil (CH), moist, 0.5 Hollow stem augers with
C 7/ brown, A7) [ fnger bit
= - / Fat CLAY with sand (CH), medium stiff to stiff,
N i X / moist, brown, [A-7].
60 2-5-5
I / 25
/
25386 X 75 2-2-3 /
/ 27|61(31(83
R i / 19
| 10 | /
20336 Xmo 3-2-3 /
/ 30|70{35|86
= - Wet lense encountered at 11.5 feet but was only
| N \_moist below, and did not appear to be groundwater. /] 12.5
X 60 6-4-4 / Clayey SAND (SC), loose to medium dense, moist, 23
i 15 T % gray to brown, fine grained, rounded, [A-7].
% 20(92(30|47
oh %
20236 X 100 2-2-4 %
% 28|90(30|46
o
2578.6] Xmo 3-4-5 ?’%
. 7
| 30 §
29736 Xmo 3-5-8 %
% 29
_2508' 6_ 100 4-6-10 /%/;
36.5 12615712952
\ /
_Boring Depth: 36.5 ft, Elevation: 2507.1 ft
Water Level Observations Z g::lllr:\% Not Encountered Remarks:
Aft Aft
1 Dri(IeI:nu: ! Q['e|r|pu'




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Boring 6754000-12

Sheet 1 of 1

] us 191 Slides - South of Rig: CME 850 Boring Location N 1,217,800.9 ft Station: 64 + 93
Project: Mobridge Hammer: Auto Coordinates:  E 2,161,130.6 ft Offset: 74 ft R
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2675.6 ft
Date Date Drilling Location Elevation
Started: 6/8/10 Finished: 6/8/10 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: J. Neace Method: Backfilled with Cuttings | and Section: 21N 23E 13 - BBB
Depth 2 g - €

() | S & > & 3 § Depth = = Remarks
cle|2|a o ° Material Description f’: 9 o and
Elev. (21 E(8|E 2 = (ft) Y gl 5 Other Tests
(fy 3|8 @ - =|d|2|¥| a
%3 TOPSOIL, Sandy Fat CLAY with organic soil (CH), 05 Hollow stem augers with
i 7 \ moist, brown, [A-7]. / finger bit.
L - FILL, Sandy Fat CLAY (CH), soft to medium stiff,
moist, brown, [A-7].
§ 7] X 60 1-1-3
B 4 32|69(29|53
- 5 —
2670.6 X
B | 40 2-3-4
24
] Sandy Fat CLAY (CH), stiff, moist, brown, [A-7]. 70
i 7 X 70 4-5-6 /
B _ / 20
L0 /
2l2665.6 X /
ey _ 70 5-5-6
B / 18
ol - /
2
| I /
3 85 5-6-9 /
-{ . / 22|59|29|57
gl 15 | /
S[2660.6
2] X 85 4-6-8 /
2 / 27
8 = -
- %
P 7
ol2655.6 X /
L | 100 3-4-5
o % 27
& i
= VA 25.0
8| 2650.6 100 4612 ?{?’ Clayey SAND (SC), medium dense, moist, gray, :
= 7 e /’*{ fine grained, rounded, [A-2]. 21/69|34|34
1 - %
gl 30 | %
E _2645' 6_ 100 4-7-9 /j;‘i
= 2 . . 31,5 126
g Boring Depth: 31.5 ft, Elevation: 2644.1 ft —/
)
P
4
@]
m
o
Q
9 During
5 Water Level Observations Z Drilling: Not Encountered Remarks:
= After After
@1 Drilling: ! Drilling;




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Boring 6754000-13

Sheet 1 of 3

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:46 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

_ US 191 Slides - South of Rig: CME 850 Boring Location N 1,215,689.4 ft Station: 37 + 47
Project: Mobridge Hammer: Auto Coordinates:  E 2,159,358.9 ft Offset: 106 ft L
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2932.1 ft
Date Date Drilling Location Elevation
Started: 6/8/10 Finished: 6/9/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: J. Neace Method: Backfilled with Cuttings | and Section: 21N 23E 14 - ADC
Depth 2 g - € >

() | S & > & 3 3 Depth = = Remarks
El2lg|g © S Material Description f’: S T8 and
Elev. | 2| E| 8| ¢ 2 = (ft) Y gl 5 Other Tests
(fy 3|8 @ - =|d|2|¥| a
>0 TOPSOIL, Fat CLAY (CH), moist, brown, [A-7]. 1 05 Hollow stem augers with
i 7 /z Fat CLAY with sand (CH), very stiff, moist, brown, finger bit.
B i [A-T].
§ 7] X 60 4-7-11
B 4 17|64(27|94
- 5 —
2927.1
| | X 90 9-13-17 6.0
CLAYSTONE, brown to gray, very soft to soft field - |15
B 7 hardness.
§ 7 X 85 7-13-33
B 4 9 (51(24|71
| 10|
2922.1 X
| | 80 7-14-15
15
i 7 X 100 11-17-21
B 4 15
2917.1 X
B i 90 13-22-35
14
_2912' 1_ X 100 19 - 41 - 50/0.4ft
13|63(24|93
_2907' 1_ X 100 28 - 43 - 50/0.4ft
14
| 30 |
_2902' 1_ X 100 27 - 46 - 50/0.4ft
13
35
2897.1
. During .
Water Level Observations X Drilling: Not Encountered Remarks:
After Aft
1 Drilling: !_Q;ii{pu'




(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:46 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

R LOG OF BORING
DEPARTMENT OF TRANSPORTATION Boring 6754000-13 Sheet 2 of 3

_ US 191 Slides - South of Rig: CME 850 Boring Location N 1,215,689.4 ft Station: 37 + 47
Project: Mobridge Hammer: Auto Coordinates:  E 2,159,358.9 ft Offset: 106 ft L
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2932.1 ft
Date Date Drilling Location Elevation
Started: 6/8/10 Finished: 6/9/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: J. Neace Method: Backfilled with Cuttings | and Section: 21N 23E 14 - ADC
Depth 2 g - € >

() | S & > & 3 3 Depth = = Remarks

212/ ¢a o ° Material Description ff S T8 and

Elev. | 2| E| 8| ¢ 2 = (ft) Y gl 5 Other Tests

(9 3| & @ - =|3|z|V a

100 31-50004ft == 14

2892.7| M ><|100 24 - 50/0 4t 14
| 45 |
2857.1| @l <100 30 - 50/0.4ft 16
2882.1 Xmo 18-42- 500,31
- N 17
2877.7] R 5100 50/0.4ft 13
2872.1| @ <100 40 - 50/0.2ft 15
| 65 |
586771 I ==]100 50/0.3ft 11

70
2862.1

. During .
Water Level Observations zDrillinq: Not Encountered Remarks:

After Al

1 Drilling: !_Q;ii{pu'




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

US 191 Slides - South of

Rig: CME 850

Boring 6754000-13

Sheet 3 of 3

Boring Location N 1,215,689.4 ft

Station: 37 + 47

Project: Mobridge Hammer: Auto Coordinates:  E 2,159,358.9 ft Offset: 106 ft L
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | piameter: 8 in Datum: NADS83 Elevation: 2932.1 ft
Date Date Drilling Location Elevation
Started: 6/8/10 Finished: 6/9/10 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: J. Neace Method: Backfilled with Cuttings | and Section: 21N 23E 14 - ADC
Depth 2 g - € >
() | S & > & 3 3 Depth = = Remarks
cle|2|a o ° Material Description f’: 9 o and
Elev. (21 E(8|E 2 = (ft) Y gl 5 Other Tests
(fy 3|8 @ - =dz|¥| a
T00 0041 = P
75
5s57 71 [ =100 50/0.21t 11
2h000 71 100, 50/0.4ft 11
%[ 2852.1 :
g Boring Depth: 80.4 ft, Elevation: 2851.7 ft \804
7
=
2
3
&
®
G
w
3
&
:
o
@
§
5
Q
g
[@]
o
=
=
g
o
w
2]
>
2
&
=
(O]
Z
e
@]
m
w
(@]
Q
9 During
5 Water Level Observations zDrillinq: Not Encountered Remarks:
= After Aft
a4 Drilling: v Drii;pu'




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 1 of 3

_ US 191 Slides - South of Rig: CME 850 Boring Location N 1,216,259.5 ft Station: 45 + 42
Project: Mobridge Hammer: Auto Coordinates:  E 2,159,929.5 ft Offset: 21 ftL
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2813.4 ft
Date Date Drilling Location Elevation
Started: 6/22/10 Finished: 6/22/10 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 14 - ADC
Depth 2 g - k= >

() | S & > & 3 3 Depth = = Remarks
cle|2|a o ° Material Description f’: 9 o and
Elev. | 2| E| 8| ¢ 2 £ (ft) Y sl 5 Other Tests
(fy 3|8 @ - =|d|2|¥| a
Asphalt, black. Hollow stem augers with
B - 13 finger bit.
B N Millings, black. ’
i ] X 100 24-12-26 FILL, Clayey GRAVEL (GC), dense, moist, tan, fine 3.0
- b \ to coarse grained, subrounded, [A-1]. N 40 7 NP1
_2838 7l FILL, Silty SAND (SM), loose, dry, brown, fine
e X 80 2.1-3 \_grained, rounded, [A-2)]. / 59
FILL, SILT with sand (ML), loose, moist, brown, 27
B 7] [A-4]. Occasional gravel lens.
i 7 X 80 WH-2-3
B 4 27 NP| 92
212803.4 X
ey _ 20 2-2-3
5 22
6 = -
5
= B 55 2-4-3 i : 13.0
S FILL, Silty Fat CLAY with sand and gravel (CH), 23
al b, medium stiff to very stiff, moist, dark brown, [A-7].
gL 15 | Occasional gypsum crystals. Occasional shale and
5 2798.4] X 80 9.2.3 bentonite clast.
Q 30|69{41|90
8 = -
3 I
ol 2 |
ol2793.4 X
L | 85 2-4-5
i 27
|
Q
=
5|2788.4 X
ol _ 60 3-5-7
2 24(62|25|63
5 B i
St i
ol 30 _|
>12783.4 X
el | 60 5-7-11
= 20
[a]
= i
o
Z
e
(o] B -
m
wl 35
0 2778.4
E Water Level Observations \VA g:_'i“ir:‘%: 75.0 ft Remarks:
= After Al
@1 Drilling: ! Q['e|r|pu'




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Boring 6754000-14

Sheet 2 of 3

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:46 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

_ US 191 Slides - South of Rig: CME 850 Boring Location N 1,216,259.5 ft Station: 45 + 42
Project: Mobridge Hammer: Auto Coordinates:  E 2,159,929.5 ft Offset: 21 ftL
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2813.4 ft
Date Date Drilling Location Elevation
Started: 6/22/10 Finished: 6/22/10 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 14 - ADC
Depth 2 g - € >

() | S & > & 3 3 Depth = = Remarks
cle|2|a o ° Material Description f’: 9 o and
Elev. | 2| E| 8| ¢ 2 = (ft) Y gl 5 Other Tests
(ft) 3|8 o - s|d|2|% a
B | 65 7-9-14
18
2773.4 X
B _ 55 8-12-14
17|60(24|64
| 45 |
2768.4 X
B i 55 5-10-13
17
2763.4 X
B i 70 8-14-17
17
2758.4 X
B | 75 6-11-15
18
2753.4 X
B _ 80 7-12-17
23
| 65
2748.4 X
B i 80 6-12-18
23
B b - - 68.0
Fat CLAY with sand and gravel (CH), hard, moist,
B N rayish brown with rust staining, [A-7].
70 /‘ gray g, [A-7]
2743.4
W . During .
ater Level Observations z Drilling: 75.0 ft Remarks:
After A
1 Drilling: ! Q['e|r|pu'




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 3 of 3

US 191 Slides - South of

Rig: CME 850 Boring Location

N 1,216,259.5 ft

Station: 45 + 42

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:46 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

Project: Mobridge Hammer: Auto Coordinates:  E 2,159,929.5 ft Offset: 21 ftL
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2813.4 ft
Date Date Drilling Location Elevation
Started: 6/22/10 Finished: 6/22/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range

Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 14 - ADC
Depth 2 g - € >

() | S & > & 3 3 Depth = = Remarks

Elg|gla © S Material Description f’: S T8 and

Elev. | 2| E| 8| ¢ 2 = (ft) Y gl 5 Other Tests

(fy 3|8 @ - =|d|2|¥| a
| | 100 9-15-21

2575|3363
| 75| 754
_2738-4_ 100 14-96- 40 CLAYSTONE, gray with rust staining on fractures, :
very soft field hardness. 24

| 80 |
27334 X 100 | 12-45-5002ft .

2728.4 100 42 - 50/0.3ft 85.8 123

Boring Depth: 85.8 ft, Elevation: 2727.6 ft =
Water Level Observations zg:“ﬂ‘% 75.0 ft Remarks:
After Aft

1 Drilling: !_Q;ii{nu'




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 1 of 2

US 191 Slides - South of

Rig: CME 850

Boring Location N 1,221,001.8 ft

Station: 102 + 53

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:46 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

Project: Mobridge Hammer: Auto Coordinates:  E 2,163,115.6 ft Offset: 144 ft L
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2516.5 ft
Date Date Drilling Location Elevation
Started: 6/29/10 Finished: 6/29/10 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger:D. Berg Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CAA
Depth 2 g - k= >
() | S & > & 3 3 Depth = = Remarks
cle|2|a o ° Material Description f’: 9 o and
Elev. | 2| E| 8| ¢ 2 £ (ft) Y sl 5 Other Tests
(fy 3|8 @ - =|d|2|¥| a
Sandy Fat CLAY (CH), stiff to very stiff, dry, dark Hollow stem augers with
- N brown, [A-7]. Trace of organics near the surface. finger bit.
| i X 70 5-7-9
21|56(32|63
- 5 —
2511.5 : 55
3 - 75 9-14-19 CLAYSTONE, gray to olive, very soft field '
hardness. Some oxidation staining, and occasional 20]59|30|91
i T layers of bentonite.
| 10|
29065 Xmo 9-15-5003tt £ "o
SILTSTONE, gray, hard field hardness. ’ 5
i ] Sandy CLAYSTONE, dark gray, very soft field 120
- N hardness. Occasional gypsum crystals.
2501.5 X
B i 100 11-22-30
18|66(26|79
_2496'5_ X 100 16 - 48 - 50/0.4ft
17|64(26|99
2491.5| I 100 19- 50/0.5ft .5
| 30 |
2486.5| @ ><|100 23-50/0.4ft 15
B 4 34.0
35 —{ SILTSTONE, gray, hard field hardness.
2481.5
. During .
Water Level Observations X Drilling: Not Encountered Remarks:
After Aft
1 Drilling: ! Q['e|r|pu'




(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:46 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 2 of 2

US 191 Slides - South of

Rig: CME 850 Boring Location

N 1,221,001.8 ft

Station: 102 + 53

1 Drilling:

! A ter .

Project: Mobridge Hammer: Auto Coordinates:  E 2,163,115.6 ft Offset: 144 ftL
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2516.5 ft
Date Date Drilling Location Elevation
Started: 6/29/10 Finished: 6/29/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range

Logger:D. Berg Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CAA
Depth 2 g - € >

() | S & > & 3 3 Depth = = Remarks

cle|2|a o ° Material Description f’: 9 o and

Elev. (21 E(8|E 2 = (ft) Y gl 5 Other Tests

(fy 3|8 @ - =|d|2|¥| a

0 257001 — 355

L - —1 CLAYSTONE, dark gray, very soft to soft field '
| 1 = hardness. Occasional gypsum crystals.
2476.5| W ><|100 33- 50/0.3t 14
L 45 === 45.0
2471.5 Xmo 47 - 50/0.3ft SHALE, dark gray, very soft to soft field hardness. 13
2466.5| @ ><|100 48 - 50/0.2ft 14

55
2461.5] B =100 50/0.4it 13
oo 100, 50/0.3ft 11

e .
2456.5 Boring Depth: 60.3 ft, Elevation: 2456.2 ft \ 603/
Water Level Observations Z g::lllr:\% Not Encountered Remarks:
After




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 1 of 3

_ US 191 Slides - South of Rig: CME 850 Boring Location N 1,219,620.6 ft Station: 85 + 31
Project: Mobridge Hammer: Auto Coordinates:  E 2,162,086.3 ft Offset: 191 ft L
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2639.9 ft
Date Date Drilling Location Elevation
Started: 6/30/10 Finished: 7/12/10 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: M. Reed/J. Winfield Abandonment Township Range
Logger:D. Berg Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CCA
Depth 2 g - k= =

() | S & > & 3 3 Depth = = Remarks
Elg|gla © S Material Description f’: S T8 and
Elev. | 2| E| 8| ¢ 2 = (ft) Y gl 5 Other Tests
(fy 3|8 @ - =dz|¥| a
Sandy, Silty CLAY (CL), medium stiff to stiff, dry to Hollow stem augers with
B T moist, brown, [A-7]. Trace of organics near the finger bit.
B i XWO 4-6-7 surface.
15|48(25|53
- 5 —
2634.9 X
| | 100 4-6-6
15
212629.9 X
| 100 4-4-4
5 15|47|27|47
a - -
o
| i
3
gl i
gl 15
S[2624.9
2] I 80 4-5-6
Q 15
8 - -
3 I
o
ol 20 20.0
@ 2619.9 % 4.4.5 Sandy CLAYSTONE, light gray to dark brown, very '
sk T T soft field hardness. Occasional thin seams of 17151126130
=L _ bentonite, occasional staining on fractures, and
s occasional gypsum crystals.
'é B 4 Dark gray.
=
5]2614.9
sl | 90 6-10-12
= 18
-
st i
St i
ol 30 _|
>12609.9 X
el | 90 5-5-9
S One inch layer of Gypsum at 31 feet. 19
= i
o
=z
e
(o] B -
m
ul 35
0 2604.9
E Water Level Observations Z g::lllr:\% Not Encountered Remarks:
2| 2 After v After
~EL Drilling: = Drillina:




(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:46 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

US 191 Slides - South of

Rig: CME 850

Boring 6754000-16

Sheet 2 of 3

Boring Location N 1,219,620.6 ft

Station: 85 + 31

Project: Mobridge Hammer: Auto Coordinates:  E 2,162,086.3 ft Offset: 191 ft L
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2639.9 ft
Date Date Drilling Location Elevation
Started: 6/30/10 Finished: 7/12/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: M. Reed/J. Winfield Abandonment Township Range
Logger: D. Berg Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CCA
Depth 2 g - € >
() | S & > & 3 3 Depth = = Remarks
Sle|g|g o e Material Description (f?) 9 o and
Elev. | 2| E| 8| ¢ 2 = Y gl 5 Other Tests
(ft) 3|8 @ - s d|z|¥ a
| _ 100 10-20-28 =
2599.9 X
| i 100 11-22-34
19|54|126|70
| 45 |
2594.9 X
N _ 100 16 -26 - 40
19
2589.9 X
N _ 100 14-21-27
19
2584.9 X
| i 100 13-23-31
19|53|24(71
2579.9 X
| i 100 10-21-27
18
| 65 |
2574.9] X 50 8.12.7 Gypsum filled fractures.
19|52|31(72
70
2569.9
Water Level Observations Xg:'.“::ﬁ; Not Encountered Remarks:
After

1 Drilling:

¥ D




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

US 191 Slides - South of

Rig: CME 850

Sheet 3 of 3

Boring Location N 1,219,620.6 ft

Station: 85 + 31

Project: Mobridge Hammer: Auto Coordinates:  E 2,162,086.3 ft Offset: 191 ft L
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2639.9 ft
Date Date Drilling Location Elevation
Started: 6/30/10 Finished: 7/12/10 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: M. Reed/J. Winfield Abandonment Township Range
Logger:D. Berg Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CCA
Depth 2 g - € >
() | S & > & 3 3 Depth = = Remarks
cle|2|a o ° Material Description f’: 9 o and
Elev. | 2| E| 8| ¢ 2 = (ft) Y gl 5 Other Tests
(o) 3|8 @ - =dz|¥| a
I 100 14-18-25 (==
21
2564.9] X 100 71418 Gypsum and bentonite filled fractures.
21
| 80 |
2559.9
B | XWO 14-25-42
Sand seam at 81 feet. 20
2554.9 X
B i 100 17-30-42
21
2549.9
| i 100 11-19-27
915 12616213969
Boring Depth: 91.5 ft, Elevation: 2548.4 ft —
Water Level Observations ng.’:‘% Not Encountered Remarks:
After

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:46 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

1 Drilling:

¥ D




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 1 of 2

Project: Mobridge

US 191 Slides - South of

Rig: CS 2000

Hammer: Auto Coordinates:

Boring Location N 1,218,841.3 ft
E 2,161,777.7 ft

Station: 77 + 16
Offset: 5ftR

Project

Number: NH 61-3(25)84

UPN: 6754000

Boring

Diameter: 8 in Datum: NADS83

System: MT S.P. (E)

Top of Boring
Elevation: 2584.7 ft

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:46 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

1 Drilling:

¥ D

Date Date Drilling Location Elevation
Started: 7/7/10 Finished: 7/7/10 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: 1. Boyd Abandonment Township Range
Logger:D. Berg Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CCD
Depth 2 g - k= >
(f) | 8 = > 2 3 = Deoth =l e Remarks
Sle|g|g o e Material Description (f?) 9 o and
Elev. | 2| E| 8| ¢ 2 = Y gl 5 Other Tests
(fy 3|8 @ - =|d|2|¥| a
Asphalt, black. Hollow stem augers with
- B finger bit.
[ a0 56 BASE COURSE, Silty GRAVEL with sand (GM), 20
B 7 loose, dry to moist, brown, fine to coarse grained, 6 NP| 16
= B subangular, [A-1].
5
[2579.7]
- . X 100 2-3-3 FILL, Silty SAND (SM), loose, moist, tan, fine 58 43
= - grained, rounded, [A-4].
i 7 X 100 2-4-3 8.6
- FILL, Sandy CLAY (CL), medium stiff to stiff, moist, 2 |19] |NP38
| 10 | dark brown, [A-7]. Occasional clayey sand layers.
_2574'7_ X 70 2-4-4
24147(19|45
i 7 X 30 2-4-4
B 4 21
| 15
_2569'7_ X 60 4-7-6
20
| 20
_2564'7_ X 70 4-7-8
. . . 215 |21
= - FILL, Fat CLAY with sand (CH), stiff to very stiff,
| N moist, gray, [A-7]. Occasional bentonite clasts.
| 25
2559.7
§ 7] X 80 4-7-10
B 4 25|61(24|93
| 30
_2554'7_ XSO 6-9-11
22
| 35 |
_2549'7_ X 80 5-5-7
21
Water Level Observations Z g::lllr:\% Not Encountered Remarks:
After




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 2 of 2

US 191 Slides - South of

Rig: CS 2000

Boring Location N 1,218,841.3 ft

Station: 77 + 16

Project: Mobridge Hammer: Auto Coordinates:  E 2,161,777.7 ft Offset: 5ftR
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2584.7 ft
Date Date Drilling Location Elevation
Started: 7/7/10 Finished: 7/7/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: 1. Boyd Abandonment Township Range
Logger:D. Berg Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CCD
Depth 2 g - k= >
() | S & > & 3 3 Depth = = Remarks
cle|2|a o ° Material Description f’: 9 o and
Elev. | 2| E| 8| ¢ 2 £ (ft) Y sl 5 Other Tests
(fy 3|8 @ - =|d|2|¥| a
| 40 |
_2544'7_ XWO 4-6-8
23|57(25|52
| 45 |
29997, Xao 3-6-8 46.0
CLAYSTONE, gray, very soft field hardness. Trace |23
B 7 of bentonite and gypsum crystals.
| 50
_2534'7_ X 80 10-15-19
18|57(24|93
| 55
_2529'7_ X 90 9-15-18
15
| 60
_2524'7_ X 80 9-17-23
17
_2519'7_ X 100 9-21-25
18
_2514'7_ 90 8-15-22 EEE
— . , — \71.5 AL
Boring Depth: 71.5 ft, Elevation: 2513.2 ft
Water Level Observations X g:“:ﬂ; Not Encountered Remarks:
After

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:46 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

1 Drilling:

¥ D




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 1 of 2

US 191 Slides - South of

Rig: CS 2000 Boring Location

N 1,222,927.2 ft

Station: 126 + 94

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:46 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

Project: Mobridge Hammer: Auto Coordinates:  E 2,164,620.7 ft Offset: 21 ft L
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2357.5 ft
Date Date Drilling Location Elevation
Started: 7/8/10 Finished: 7/8/10 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: 1. Boyd Abandonment Township Range
Logger:D. Berg Method: Backfilled with Cuttings | and Section: 21N 23E 12 - ABD
Depth 2 g - k= >
() | S & > & 3 3 Depth = = Remarks
cle|2|a o ° Material Description f’: 9 o and
Elev. | 2| E| 8| ¢ 2 £ (ft) Y sl 5 Other Tests
(o) 3|8 @ - =dz|¥| a
Asphalt. 0.9 Hollow stem augers with
i 7 FILL, Clayey GRAVEL (GC), medium dense, dry, ' finger bit.
B B 100 4-8-8 brown, fine to coarse grained, angular, [A-2]. Trace f 20 |g
N i amounts of asphalt. 23
100 2-7-13 3.0
I | Asphalt. 32 |19
5 FILL, Silty SAND (SM), loose, dry, brown, fine 35
2352.5 grained, rounded, [A-4]. 37
N | 100 2-2-2
X Asphalt. 60 141| [NPla7
B — FILL, Silty SAND (SM), loose, dry, brown, fine
N i X grained, rounded, [A-4]. 75
70 1-2-5
| | Asphalt. 29|58(21|93
10 FILL, Silty SAND (SM), loose, dry, brown, fine
[2347.5] 0 2 4ud grained, rounded, [A-4].
- 7 ! T FILL, Sandy CLAY (CL), soft, moist, brown, [A-6]. 21
- - FILL, Fat CLAY (CH), medium stiff to stiff, moist,
R _ X brown, [A-7]. Occasional clayey sand seams.
50 3-3-3
B 4 20
| 15|
_2342' 5_ X 60 2-3-5
21
| 20 |
_2337'5_ X 70 3-5-5
20|52(22|60
| 25 |
_2332' 5_ X 90 2-3-5
24
| 30 |
2527.5] X % 3.5.5 Increased moisture.
17|50{18|90
| 35 |
_2322' 5_ 100 3-4-7
\ Increased sand content. A 365 A2
Water Level Observations Z g::lllr:\% Not Encountered Remarks:
After Aft
1 Drilling: ! Q['e|r|pu'




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 2 of 2

US 191 Slides - South of

Rig: CS 2000

Boring Location N 1,222,927 .2 ft

Station: 126 + 94

Project: Mobridge Hammer: Auto Coordinates:  E 2,164,620.7 ft Offset: 21 ftL
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | piameter: 8 in Datum: NADS83 Elevation: 2357.5 ft
Date Date Drilling Location Elevation
Started: 7/8/10 Finished: 7/8/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: I. Boyd Abandonment Township Range
Logger:D. Berg Method: Backfilled with Cuttings | and Section: 21N 23E 12 - ABD
Depth 2 g - € >
) S & > & 3 3 Depth = = Remarks
S 2 9 g o ° Material Description f’: 9 £ g and
Elev. g £ 8 ¢ 2 = (ft) Y S 35 Other Tests
(fy 3 & @ - =da« a
Boring Depth: 50.0 Tt, Elevation: 2321.01t

Q

9]

3

z

2

3

£

>

2

3

&

:

Q

@

g

5

9]

g

[@]

o

=

=

S|

o

w

2]

>

2

&

=

2

e

8

w

(o]

V]

2 Water Level Observations zDuri"g Remarks:

é - v %l;itllinq: Not Encountered :

er er
a4 Drilling: v Drilling:




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Boring 6754000-19

Sheet 1 of 3

_ US 191 Slides - South of Rig: CS 2000 Boring Location N 1,220,501.8 ft Station: 97 + 36
Project: Mobridge Hammer: Auto Coordinates:  E 2,162,927 4 ft Offset: 10 ft L
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2498.5 ft
Date Date Drilling Location Elevation
Started: 7/13/10 Finished: 7/14/10 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: 1. Boyd Abandonment Township Range
Logger:D. Berg Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CAD
Depth 2 g - k= >

() | S & > & 3 3 Depth = = Remarks
cle|2|a o ° Material Description f’: 9 o and
Elev. | 2| E| 8| ¢ 2 £ (ft) Y sl 5 Other Tests
(fy 3|8 @ - =dz|¥| a
Asphalt, black. Hollow stem augers with
B - ; 07 finger bit
BASE COURSE, (GW), loose, moist, brown, fine to 15 ger bit
s - 80 4-3-2 \ coarse grained, subangular, [A-1]. |- 9
| | 80 133 FILL, Silty SAND (SM), very loose to loose, moist,
| | brown, [A-4]. 25| INPl73
- 5 —
2493.5
B _ X 100 1-2-2
. . 6.5 |23
- - FILL, Fat CLAY with sand and gravel (CH), medium
siff to stiff, moist, gray, [A-7]. Occasional gypsum
i 7 X 80 2-3-5 crystals. Occasion sand layers and debris.
B 4 2462|2462
224885 X
e I _ 30 3-4-3
5 20
a = -
2
@— 7 X 80 1-4-4
g o 29
gl 15
S[2483.5
2] - X 70 3-4-3
Q 23
8 = -
3 I
ol 2 |
ol2478.5 X
L | 80 2-5-8
i 29|59(37|50
|
Q
=
&[2473.5
gl i XWO 9-13-14 26.0
= CLAYSTONE, gray to brown, very soft field i
ar 7 hardness.
St i
gl 30 _|
>12468.5 X
el | 100 10-17-16
= 15
[a]
= i
o
Z
e
(o] B -
m
wl 35
0 2463.5
E Water Level Observations Z g::lllr:\% Not Encountered Remarks:
= After After
@1 Drilling: ! Drilling;




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 2 of 3

US 191 Slides - South of

Rig: CS 2000 Boring Location

N 1,220,501.8 ft

Station: 97 + 36

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:46 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

Project: Mobridge Hammer: Auto Coordinates:  E 2,162,927 4 ft Offset: 10 ft L
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2498.5 ft
Date Date Drilling Location Elevation
Started: 7/13/10 Finished: 7/14/10 Fluid: _None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: I. Boyd Abandonment Township Range
Logger:D. Berg Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CAD
Depth 2 g - € >
() | S & > & 3 3 Depth = = Remarks
cle|2|a o ° Material Description f’: 9 o and
Elev. (21 E(8|E 2 = (ft) Y gl 5 Other Tests
(fy 3|8 @ - =dz|¥| a
R 2 7-15-22 =
19
2458.5
| 45 | 45.0
2453.5 80 8-13-18 SILTSTONE, light gray, very soft to soft field ’
- N e hardness. Occasional gypsum crystals and thin, 15
B _ fine sand layers.
[ ] ]
2448.5 X ST
B | 100 10-21-27 |~
iy 14
2443.5
B _ X 100 15-32-47
—:~{ Thin, hard sandstone layer. 14
[ 60 | ]
2438.5 X -
B _ 100 9-25-30
14
| 65 i
24335 Xmo 10-22-5000.31 |17
] o 14
i i — . 67.5
B - ——={ CLAYSTONE, dark gray, soft field hardness.
| 1 ——=] Gypsum deposits in fractures.
70
2428.5
Water Level Observations X g:“:ﬂ; Not Encountered Remarks:
After Aft
1 Drilling: ! Q['e|r|pu'




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

US 191 Slides - South of

Rig: CS 2000

Boring 6754000-19

Sheet 3 of 3

Boring Location N 1,220,501.8 ft

Station: 97 + 36

Project: Mobridge Hammer: Auto Coordinates:  E 2,162,927 4 ft Offset: 10 ft L
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | piameter: 8 in Datum: NADS83 Elevation: 2498.5 ft
Date Date Drilling Location Elevation
Started: 7/13/10 Finished: 7/14/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: I. Boyd Abandonment Township Range
Logger:D. Berg Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CAD
Depth 2 g - € >
() | S & > & 3 3 Depth = = Remarks
g 21 2a o © Material Description ff 9 B 4 and
Elev. | 2| E| 8| ¢ 2 = (ft) Y gl 5 Other Tests
(fy 3|8 @ - =|d|2|¥| a
100 33-50004ft == 17
2423.5| M ><|100 33-50/0.4ft 30
5| 2418.5 100 27 - 50/0.4ft 80.9 128
<
£ Boring Depth: 80.9 ft, Elevation: 2417.6 ft ==
@
2
3
&
®
G
w
3
&
-
o
@
$
5
Q
g
[@]
o
=
=
g
o
w
2]
>
2
&
=
(O]
Z
e
@]
m
w
(@]
Q
d Water Level Observations zDuri"g Remarks:
é - Y IIJ\;itIIinq: Not Encountered )
er er
a4 Drilling: v Drilling:




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

US 191 Slides - South of

Sheet 1 of 3

Rig: CME 850

Boring Location N 1,220,672.3 ft

Station: 99 + 27

1 Drilling:

¥ D

Project: Mobridge Hammer: Auto Coordinates:  E 2,163,017.0 ft Offset: 35 ftL
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2479.4 ft
Date Date Drilling Location Elevation
Started: 7/13/10 Finished: 7/14/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: J. Neace Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CAD
Depth 2 g - k= >
() | S & > & 3 3 Depth = = Remarks
cle|2|a o ° Material Description f’: 9 o and
Elev. | 2| E| 8| ¢ 2 £ (ft) Y sl 5 Other Tests
(fy 3|8 @ - =|d|2|¥| a
FILL, Silty GRAVEL with sand (SM), loose, moist,
B 7 brown, fine to coarse grained, subangular, [A-2]. 15
L - FILL, Silty SAND (SM), loose, moist, brown, fine 20
| | \ grained, rounded, [A-4].
Xmo 3-2-2 FILL, (CH), soft to medium stiff, moist, brown, o4l4017174
i 5 7 [A-6/7].
[2474.4] X
B _ 90 2-2-4
28
i 7 X 100 1-2-3
B 4 28|63(28|35
2l2469.4 X
<l 4 100 2-2-3
5 27
6 = -
3
Wy -
3 X 100 2-2-1
oy 4 30|63(29|34
é— 15 | 15.0
8l2464.4 ' K :
a|’ d X 100 2.9.3 Fat CLAY (CH), medium dense, gray, [A-7].
Q 31
% i ] Sandy CLAYSTONE, gray, very soft field hardness. 17.0
é - N Occasional gypsum crystals and thin, fine sand
zL _ layers.
ol 2 |
ol2459.4 X
L | 100 6-13-16
i 15|77(31|52
|
Q
=
5| 2454.4
gl _ XWO 15-11-10
= 16
-
st i
St i
gl 30 _|
>12449.4 X
el | 100 9-12-11
= 20
[a]
= i
o
=z
e
(o] B -
m
wl 35
o[24444
E Water Level Observations X g:“:ﬂ; Not Encountered Remarks:
= After




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

US 191 Slides - South of

Rig: CME 850

Boring 6754000-20

Sheet 2 of 3

Boring Location N 1,220,672.3 ft

Station: 99 + 27

Project: Mobridge Hammer: Auto Coordinates:  E 2,163,017.0 ft Offset: 35 ft L
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2479.4 ft
Date Date Drilling Location Elevation
Started: 7/13/10 Finished: 7/14/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: J. Neace Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CAD
Depth 2 g - € >
() | S & > & 3 3 Depth = = Remarks
Sl2|12a o e Material Description (f?) 9 o and
Elev. | 2| E| 8| ¢ 2 = Y gl 5 Other Tests
(ft) 3|8 @ - s d|z|¥ a
i _ 100 5-10- 11 =
18|58|26(62
2439.4 X
B | 100 7-10-13
23
| 45 |
2434.4 X
N _ 100 6-10-13
18
2429.4
- d Xmo 8-10-14 Brown to gray.
19|55|27(81
2424.4 X
B | 100 6-11-13
18
2419.4 X
B | 100 10-10-11
18
| 65 |
2414.4 X
N _ 100 8-14-16
19
70
2409.4
Water Level Observations Xg:'.“::ﬁ; Not Encountered Remarks:
After Af!e[

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:46 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

1 Drilling:

¥ Diiling;




MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 3 of 3

] us 191 Slides - South of Rig: CME 850 Boring Location N 1,220,672.3 ft Station: 99 + 27
Project: Mobridge Hammer: Auto Coordinates:  E 2,163,017.0 ft Offset: 35 ftL
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2479.4 ft
Date Date Drilling Location Elevation
Started: 7/13/10 Finished: 7/14/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: J. Neace Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CAD
Depth 2 g - €

() | S & > & 3 § Depth = = Remarks
Elg|gla © S Material Description f’: S T8 and
Elev. | 2| E| 8| ¢ 2 = (ft) Y gl 5 Other Tests
(9 3| & @ - =|3|z|V a
I 100 6-9-10 -
19
2404.4
B _ XWO 8-12-14
19
| 80 |
2399.4
B 4 XWO 8-10-12
6
2394.4 X
B 4 100 4-7-9
24
2389.4
B _ 100 4-9-12
- . 915 A28
Boring Depth: 91.5 ft, Elevation: 2387.9 ft —
Water Level Observations ng.’:‘% Not Encountered Remarks:
After

(2) MDT LOG OF BORING - MDT _REVISED _2009+(CPT _IMPORT).GDT - 1/31/11 13:46 - S\GINTW\PROJECTS\2009+PROJECTS\6754.GPJ

1 Drilling:

¥ Diiling;

After




R LOG OF BORING
DEPARTMENT OF TRANSPORTATION Boring 6754000-21 Sheet 1 of 3

_ US 191 Slides - South of Rig: CME 850 Boring Location N 1,219,435.2 ft Station: 86 + 18
Project: Mobridge Hammer: Auto Coordinates:  E 2,162,500.0 ft Offset: 254 ft R
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2651.6 ft
Date Date Drilling Location Elevation
Started: 7/20/10 Finished: 7/21/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CDB
Depth 2 g - k= =

() | S & > & 3 3 Depth = = Remarks
Slel2|a o ° Material Description f’: 9 o and
Elev. | 2| E| 8| ¢ 2 = (ft) Y gl 5 Other Tests
(fy 3|8 @ - =|d|2|¥| a
bl Silty SAND with clay (SM), loose to medium dense, Hollow stem augers with
- . fofa%al  dry, dark brown, fine grained, rounded, [A-7]. Trace finger bit.
L Fosseo|  Organic material.
DTEA
i 7 70 4-4.5 [
I X ?:.ojg 17(46|29| 38
| 5] 5%
2646.6 T
e 60 4-6-7  |eed 5
%%
C ] X 55 5-6-6 [
I e 00 |18]54|30|53
10 Sandy Fat CLAY (CH), stiff to very stiff, dry, gray, ’
g 56416 X [A-7]. Occasional gypsum crystals.
e | 55 4-6-6
5 19
6 - -
o
g_ 7 X 65 5-8-8
g o 20
gl 15
S[2636.6
2] i X 70 6-9-13
o 2054|2951
8 - -
3 I
ol 20
ol2631.6 X
L | 75 5-8-10
i 21
=} . 22,0
s Sandy CLAYSTONE, gray, very soft field hardness.
=
Q
=
&[2626.6
sl | 100 5-11-16
= 26|59(31|92
-
st i
St i
ol 30 |
>12621.6 X
el | 100 9-16-20
= 21
[a]
= i
oF - Soft field hardness. Rust stained and gypsum filled
x fractures.
o} i
ul 35
0 2616.6
| s Durin .
5 Water Level Observations Z Dll'lilllin%: Not Encountered Remarks:
= After After
@1 Drilling: ! Drilling;




R LOG OF BORING
DEPARTMENT OF TRANSPORTATION Boring 6754000-21 Sheet 2 of 3

_ US 191 Slides - South of Rig: CME 850 Boring Location N 1,219,435.2 ft Station: 86 + 18
Project: Mobridge Hammer: Auto Coordinates:  E 2,162,500.0 ft Offset: 254 ft R
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | Diameter: 8 in Datum: NADS83 Elevation: 2651.6 ft
Date Date Drilling Location Elevation
Started: 7/20/10 Finished: 7/21/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CDB
Depth 2 g - € >

() | S & > & 3 3 Depth = = Remarks
cle|2|a o ° Material Description f’: 9 o and
Elev. | 2| E| 8| ¢ 2 = (ft) Y gl 5 Other Tests
(fy 3|8 @ - =|d|2|¥| a
B i 100 22 - 43 - 50/0.41t =
18

L 40 40.0
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MONTANA

DEPARTMENT OF TRANSPORTATION

LOG OF BORING

Sheet 3 of 3

US 191 Slides - South of

Rig: CME 850 Boring Location

N 1,219,435.2 ft

Station: 86 + 18

Project: Mobridge Hammer: Auto Coordinates:  E 2,162,500.0 ft Offset: 254 ft R
Project Boring System: MT S.P. (E) Top of Boring
Number: NH 61-3(25)84 UPN: 6754000 | piameter: 8 in Datum: NADS83 Elevation: 2651.6 ft
Date Date Drilling Location Elevation
Started: 7/20/10 Finished: 7/21/10 Fluid: None Source: Handheld GPS, Uncorrected | Source: Plans
Driller: J. Winfield Abandonment Township Range
Logger: C. Kloberdanz Method: Backfilled with Cuttings | and Section: 21N 23E 12 - CDB
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5 Boring Depth: 90.5 ft, Elevation: 2561.1 ft —
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